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CLAIMS 



What is claimed is: 



\T^\ 1 A spring element comprising a firs t eldalk; iii u i nbe i ctf i d a conduct i ve m umbc i, — 
^y\said first elastic member being comprised of a first elastomeric material having a first 
modulus of elasticity, said first elastic member haying a portion of said first elastomeric 
material removed such that said spring efe^jrt hasyan overall modulus of elasticity 
different from said first modulus of elastic]* 



2. The spring element of claircf I , wherein sfcid portion of said elastomeric material 
^removed from said first elastic/member forms a hole in said first elastic member. 

ru T 

gi3. The spring element of claim X, wherein said first elastic member is o-ring 
^shaped. 



1 

iment of clai 

^hoies formed therein 



14. The spring element of claim^, wherein said first elastic member has a plurality of 



5=1= 



|J5. The spring element of claim 4, further comprising a second elastic member 
comprised of a second elastomeric material having a second modulus of elasticity, said 
second elastic member positioned in at least one of said plurality of holes formed in 
said first elastic member such that said overall modulus of elasticity is different from 
said first and second moduli of elasticity. 

6. The spring element of claim 5, further comprising a plurality of said second 
elastic members, said plurality of said second elastic members positioned in a plurality 
of said plurality of holes in said first elastic member. 
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7. The spring element of claim 1 , wherein said 



material removed from said first elastic 
elastic member. 



ibec 



ion of said first elastomeric 
brms at least one cavity in the first 



8. The spring element of claip*7, wher^lp said fflrst elastic member has a plurality of 
cavities formed therein. 



9. The spring element of claim 1 , wherein said conductive member comprises a 
plurality of conductive particles. 



10. The spring element of claim 9, wherein said plurality of conductive particles are 
J~S interspersed within said first elastic member. 

in 1 1 . The spring element of claim 1 , wherein said conductive member comprises a 

~*% 

^ layer of conductive material formed over said first elastic member. 

□ 12. The spring element of claim 1, wherein said conductive member comprises a 
plurality of conductive threads. 

-t - 
T ~»r 
. :*s 

Jj 13. The spring element of claim 12, wherein said plurality of conductive threads 
comprise a plurality of non-conductive threads having a conductive coating. 

I 

14. The spring element of claim 12, wherein said plurality of conductive threads form 
a covering around said first elastic member. 

1 5. The spring element of claim 1 , wherein said conductive member is comprised of 
conductive material selected from the group consisting of gold, aluminum, nickel, silver, 
stainless steel, and alloys thereof. 
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16. A spring element comprising a first elastic member, a second elastic member 
and a conductive member, said first elastic member being comprised of a first 
elastomeric material having a first modulus of elasticity, said second elastic member 
being comprised of a second elastomeric material having a second modulus of 
elasticity, said second elastic member positioned within said first elastic member such 
that said spring element has an overall modulus of elasticity different from said first and 
second moduli of elasticity. 

17. The spring element of claim 16, further comprising a plurality of said second 
elastic members positioned within said first elastic member. 

% 18. The spring element of claim 16, wherein said conductive member comprises a 
O plurality of conductive particles. 

^19. The spring element of claim 16, wherein said conductive member comprises a 
O layer of conductive material formed over said first elastic member. 

£=j a 

^ 20. The spring element of claim 16, wherein said conductive member comprises a 
yj plurality of conductive threads. 

"•J*? 
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21 . A spring element comprising a plurality of interwoven threads and a conductive 
member. 

22. The spring Wment of claim 21 , wherein said conductive member comprises a 
plurality of conductivte particles. 

23. The spring elemerojtof claim 21 , wherein said conductive member comprises a 
layer of conductive ma^^aKformed over said first elastic member. 

24. The spring element of claim 21 , wherein said conductive member comprises a 
plurality of conductive threads int^Kwoven with said plurality of interwoven threads. 

I \ 

2 



24 of 36 




Attorney Docket No. - MIO 020 IA/97-01 98.01 

25. A spring element comprising a conductive member and an elastic member 
having a variable spring constant. 

26. The spring element of claim 25, wherein said conductive member comprises a 
plurality of conductive particles. 

27. The spring element of claim 25 f wherein said conductive member comprises a 
layer of conductive material formed over said first elastic member. 



28. The spring element of claim 25, wherein said conductive member comprises a 
plurality of conductive threads. 
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29. An apparatus for attaching to a plurality of contacts of a semiconductor, said 
apparatus comprising: 



indu( 



an interconnect structure comprising a plurality of conductors patterned to match 
corresponding ones of said plurality of contacts of said semiconductor; and 

an attachment device pressing said interconnect structure against said 
semiconductor to provide an electrical connection between said plurality of conductors 
and said corresponding ones of said plurality of contacts, said attachment device 
comprising a spring element including an elastomeric/member and a conductive 
member. 



U 30. The apparatus of claim 29, wherein said/conductive member comprises a 
^plurality of conductive particles. 

□31 . The apparatus of claim 29, w^relr/said plurality of conductive particles are 
p interspersed within said first elastic metflber. 

JT132. The apparatus of claim 29, wh^rei^said o<$nditetij(e member comprises a layer 
5{of conductive material formed overpaid firs\e>astic member. 



33. The apparatus of claim 2y, wherein said\onductive member comprises a 
plurality of conductive threads.) 

34. The apparatus of clairYi 33, wherein said plurality of conductive threads comprise 
a plurality of non-conductivye threads having a conductive coating. 



35. The apparatus of claim 33, wherein said plurality of conductive threads form a 
covering around said first elastic member. 
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36. The apparatus of claim 29, wherein said conductive member is comprised of 
conductive material selected from the group consisting of gold, aluminum, nickel, silver 
stainless steel, and alloys thereof. 

37. The apparatus of claim ^9, wherein ^iid semiconductor is electrically biased 
through said spring element. 



38. The apparatus of claim 29,\ 
semiconductor die. 



jin sara semiconductor comprises a 



39. The apparatus of claim 2?9, wherein said semiconductor comprises a 
^ semiconductor die formed wimin a semiconductor package. 

/ \\ 

5 y / A 

on 40. The apparatus of claim 39, wherein said semiconductor package comprises a 
jj package selected from the group consisting of a chip-scale package, a ball grid array, a 
Ochip-on-board, a direcychip attach, and a flip-chip. 
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41 . An apparatus for attaching to a plurality of contacts of a semiconductor, said 
apparatus comprising: 

an interconnect structure comprising a plurality of conductors patterned to match 
corresponding ones of said plurality of contacts or said semiconductor; and 

an attachment device pressing said interconnect structure against said 
semiconductor to provide an electrical connection between said plurality of conductors 
and said corresponding ones of^aid plurality of contacts, said attachment device 
comprising a cover and a spring etterh^rtt mechanically coupled to said cover, said 
spring element comprising an elasto^ribs^rcmer and a plurality of conductive threads 
^forming a covering over said spring/le^pent/ 

^42. The apparatus of claim 41 whereifi £sHd cover includes a first clamping member 
^configured so that a first end f^ortion of said spKhg element is force fit within said first 
^damping member. 



y 43. The apparatus of claim 42, wherein said cover further includes a second 

/ 

0 clamping member configured so that a second end portion of said spring element is 



^ force fit within said seco/id clamping member. 
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44. An apparatus for attaching to a plurality of contacts of ^semiconductor, said 
apparatus comprising: 

an interconnect structure comprising a plurality /f conductors patterned to match 
corresponding ones of said plurality of contacts of said semiconductor; and 

an attachment device pressing said interconnect structure against said 
semiconductor to provide an electrical connection between said plurality of conductors 
and said corresponding ones of said plurality or contacts, said attachment device 
comprising a spring element including a conductive member and a first elastic member 
comprised of a first elastomeric material having a first modulus of elasticity, said first 
^elastic member having a plufe% of holeas forrned therein such that said spring element 
O has an overall modulus of ela^ici^ifjererjnrom said first modulus of elasticity. 

^ 45. The apparatus of claim 44>yher^ir>said spring element further comprises an 
O elastic member comprised of a seconjd elastorrferjc material having a second modulus 
q of elasticity, said second elastic member positioned in at least one of said plurality of 
[Jj holes formed in said first elastic/membensuch that said overall modulus of elasticity is 
yg different from said first and second moduli ofc elasticity. 

.1*5 

46. The apparatus of claim 44, wherein said spring element further comprises a 
plurality of second elastic r/iembers positioned in a plurality of said plurality of holes in 
said first elastic member. 

47. The apparatus of/claim 44, wherein said conductive member comprises a 
plurality of conductive particles. 



48. The apparatus ibf claim 44, wherein said conductive member comprises a layer 
of conductive material formed over said first elastic member. 
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49. The apparatus of claim 44, whefein said conductive member comprises a 
plurality of conductive threads: 




%*4 
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50. An apparatus for attaching to a plurality of contacj/ of a semiconductor, said 
apparatus comprising: 

an interconnect structure comprising a plurality of conductors patterned to match 
corresponding ones of said plurality of contacts pf said semiconductor; and 



an attachment device pressing said interconnect structure against said 
semiconductor to provide an electrical connection between said plurality of conductors 
and said corresponding ones of said plurality of contacts, said attachment device 
comprising a spring element including a/ elastic member comprised of a conductive 
member and an elastomeric material having a modulus of elasticity, said elastic 
O member having a hole forrhereUherert such that said spring element has an overall 
2 modulus of elasticity differe^roWaid modulus of elasticity of said elastomeric 
^material, said elastic memberNieijQ^hapecrso as to engage an outer edge of said 
i semiconductor such that a forc&Wliecbov said attachment device as said interconnect 



structure is pressed against said 



is substantially uniform around said 



^semiconductor. 



q51 . The apparatus of ofaim 50, whereirl^aid conductive member comprises a 
^plurality of conductive particles. 

52. The apparatus bf claim 50, wherein said conductive member comprises a layer 
of conductive material formed over said first elastic member. 



53. The apparatus of claim 50, wherein said conductive member comprises a 
plurality of conducive threads. 
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54. An apparatus for attaching to a plurality of contacts 
apparatus comprising: / 

an interconnect structure comprising a plurality of conductors patterned to match 
corresponding ones of said plurality of contacts of said semiconductor; and 

an attachment device pressing said interconnect structure against said 
semiconductor to provide an electrical connection between said plurality of conductors 
and said corresponding ones of said plurality of contacts, said attachment device 
comprising a spring element including amst conductive member, a first elastic member 
and a second elastic member, a first ejastomeric material having a first modulus of 
plasticity and said second £tastic member comprising a second elastomeric material 

^ vL X / J 

Slaving a second modulus o^ela^imty, saija second elastic member being positioned 
jjvithin said first elastic membV sycMhat said spring element has an overall modulus of 
plasticity different from said first/and setsond moduli of elasticity. 

g|55. The apparatus of claim 54 JWther comprising a plurality of said second elastic 
[^members formed within said firsf elastic member. 

JJ56. The apparatus of Claim 54, whereirosaid conductive member comprises a 
plurality of conductive particles. 

57. The apparatus/of claim 54, wherein said conductive member comprises a layer 
of conductive material formed over said first elastic member. 

58. The apparatus of claim 54, wherein said conductive member comprises a 
plurality of conductive threads. 




semiconductor, said 
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59. An apparatus for attaching to a plurality of contac/s of a semiconductor, said 
apparatus comprising: 

an interconnect structure comprising a plurality of conductors patterned to match 
corresponding ones of said plurality of contacts <6n said semiconductor; and 

an attachment device pressing said interconnect structure against said 
semiconductor to provide an electrical connection between said plurality of conductors 
and said corresponding ones of said plurality of contacts, said attachment device 
comprising a spring element co\^risecj/of a plurality of interwoven threads and a 
conductive member. 



O60. 



The apparatus of claim 59, y 
plurality of conductive particles. 



jreirrsaid conductive member comprises a 



J 61 . The apparatus of clairry59, wherein said conductive member comprises a layer 
^ of conductive material formed over said first elastic member. 



Lib 



£}62. The apparatus of claim 59, wherein said conductive member comprises a 
^plurality of conductive threads interwoven with said plurality of interwoven threads. 
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63. An apparatus for attaching to a plurality of contacts' of a semiconductor, said 
apparatus comprising: 

an interconnect structure comprising a plurality of conductors patterned to match 
corresponding ones of said plurality of contacts of said semiconductor; and 



an attachment device pressing said interconnect structure against said 
semiconductor to provide an electrical connection between said plurality of conductors 
and said corresponding ones of said plurality of contacts, said attachment device 
comprising a spring element including a>6onductive member and an elastic member 
comprised of an elastomeric material having a modulus of elasticity, said elastic 
member having at least one^avity fofmed therein such that said spring element has an 
overall modulus of elasticity pi^re^t from^said modulus of elasticity of said elastomeric 
material. 



?5 jj 
J 3tf 



64. The apparatus of claim) 
cavities formed therein. / /> 



lereiKsaid elastic member has a plurality of 



65. The apparatus of cyaim 63, whet^qi said conductive member comprises a 
plurality of conductive particles. 



66. The apparatus c6f claim 63, wherein said conductive member comprises a layer 
of conductive materia/ formed over said first elastic member. 



67. The apparatus of claim 63, wherein said conductive member comprises a 
plurality of conductive threads. 
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68. An apparatus for attaching to a plurality of contacts q( a semiconductor, said 
apparatus comprising: 

an interconnect structure comprising a plurajKy of conductors patterned to match 
corresponding ones of said plurality of contacts of said semiconductor; and 



an attachment device dreeing said i 
semiconductor to provide an etectric&l coi 
and said corresponding ones of^aid plenty 
comprising a spring element incluQKW a con 
having a variable spring constant 



erconnect structure against said 
ection between said plurality of conductors 
of cqntacts, said attachment device 
member and an elastic member 



Jqj 69. The apparatus of clain/68, wherein^aid conductive member comprises a 

nJ plurality of conductive partic 

rf* / 

g 70. The apparatus of claim 68, wherein said conductive member comprises a layer 

s of conductive materia/formed over said first elastic member. 

r*% / 

s ^ / 

;^ 71 . The apparatus of claim 68, wherein said conductive member comprises a 

=11 plurality of conductive threads. 



72. The spring element of claim 1 , wherein said conductive member comprises 
carbon. 



73. The apparatus of claim 29, wherein s^id conductive member comprises carbon. 
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